1. Introduction
===============

Chronic heart failure (CHF) is a common condition ([@b1-epj-10-7028]) in which the cardiac output and tissue blood supply are reduced ([@b2-epj-10-7028]). It affects around 26 million people around the world ([@b3-epj-10-7028]). It increases the health care services cause due to resulting in high disability and morbidity. Also, in Asia, CHF is an important health issue, and the range of its prevalence is between 1.3 % and 6.7 % ([@b4-epj-10-7028]). CHF epidemiology has not yet been studied in Iran. CHF is also known as one of the most common causes of long-term hospitalization. Despite advances in the diagnosis and treatment of CHF, about 300,000 deaths occur annually across the world ([@b5-epj-10-7028]). CHF decreases the quality of life (QOL) and leads to the increase of healthcare costs ([@b6-epj-10-7028]). The important target of CHF management is improving QOL, which is indicated by the subjective feelings of people, with regard to the physical, psychological, social, emotional, sexual, and mental well-being in their daily life ([@b7-epj-10-7028]). A study in Iran indicated that a high proportion of women with heart failure had an unfavorable QOL in total, and its dimensions included physical functioning, emotional well-being, mental health, and general health ([@b8-epj-10-7028]). Multiple physical symptoms lead to the disturbance of the person's daily life and may cause mental health disorders. Such problems require the development of a program to manage the person's physical and psychological problems ([@b9-epj-10-7028]). The patient's abilities are important for the implementation of self-management programs, by which a lifestyle modification and the use of therapeutic resources helps improve the symptoms related to CHF ([@b6-epj-10-7028]). Therefore, people with CHF need to be educated about how to monitor and manage the symptoms of CHF ([@b10-epj-10-7028]).

Given the complex nature of CHF, the patient should have sufficient knowledge about medications and diet for monitoring and managing CHF's symptoms. Therefore, there is a need for the development of the person's self-management skills for improving QOL and reducing the incidents of hospitalization ([@b6-epj-10-7028], [@b11-epj-10-7028]). The aim of the self-management education program is to increase the person's awareness, enhance his/her participation in the management of symptoms and change his/her unhealthy behaviors ([@b12-epj-10-7028]). In fact, the person is responsible for his/her own health and well-being through modifying their lifestyle, and meeting spiritual, physical, emotional and social needs ([@b13-epj-10-7028], [@b14-epj-10-7028]). The patient is responsible to actively participate in the management and treatment of symptoms ([@b15-epj-10-7028]). He/she should also identify new symptoms, implement interventions, inform healthcare providers and improve his/her own health information ([@b16-epj-10-7028], [@b17-epj-10-7028]). The efficient self-management education program increases the individual's abilities and skills for following and participating in the long-term healthcare plan, and reduces the length of hospital stay. The self-management education program may improve self-care and QOL in people with CHF ([@b18-epj-10-7028], [@b19-epj-10-7028]). According to a systematic review, a self-management education program on self-efficacy, knowledge improvement regarding nutritional restrictions, health status, exercise, weight loss and proper education helps with peoples' adherence to healthcare interventions and changes their health condition ([@b19-epj-10-7028]). This program can improve the QOL through reducing the mortality rate, length of hospital stay, severity of symptoms ([@b20-epj-10-7028]), treatment costs ([@b21-epj-10-7028]) and physical limitations ([@b22-epj-10-7028]). A few studies have been conducted on the effect of the self-management education program on the QOL in people with CHF ([@b20-epj-10-7028]). Moreover, a systematic review study recommended the need for further studies to assess the effects of a self-management education program on the QOL and mortality rate in people with CHF ([@b23-epj-10-7028]). Therefore, the main aim of this study was to assess the effect of a self-management education program on the QOL in people with CHF.

2. Material and Methods
=======================

2.1. Research design and participants
-------------------------------------

This randomized controlled trial study was conducted with 60 adult people with CHF from April--August 2015. The research population was hospitalized people with CHF in a teaching hospital in an urban area of Iran.

2.2. Selection criteria
-----------------------

### 2.2.1. Inclusion criteria

The inclusion criteria for the recruitment of the people were as follows: being previously diagnosed with CHF by the physician according to the echocardiography; being stablized in terms of the acute condition of the disease; having no sensory-cognitive problems according to the medical record; being literate and able to speak in Farsi.

### 2.2.2. Exclusion criteria

Any reason for not attending each education session (e.g. discharge from hospital or no desire to continue participating in this study) were considered as exclusion criteria.

2.3. Sampling
-------------

Given the sample size in the study of Tung et al. ([@b16-epj-10-7028]), a 95% confidence level, 80% power, effect size of 7 and 25% drop-out rate the number of samples was considered as 30 patients in each group. The process of the study was shown in [Figure 1](#f1-epj-10-7028){ref-type="fig"}. There was not any sampling attrition. Participants were selected using the sequential sampling method and were assigned into the intervention and control groups with an equal number of samples in each group with simple randomization method. The participants in the intervention and control groups were selected in different weeks to prevent the contamination of the samples. At the beginning of each week, the first researcher opened a sealed envelope to specify the person's group. It is also noted that the patients in the next group were selected after ensuring that the persons in the other groups were discharged from the hospital.

2.4. Intervention and follow-up
-------------------------------

The control group received the routine education presented to patients by an experienced nurse, and an educational pamphlet at discharge. However, besides the routine education, the intervention group received the self-management education program consisting of three sessions followed for a 3-month period. The self-management education program was performed by the first researcher who is an experienced nurse in participants' rooms on three consecutive days. The duration of each session varied between 45 and 60 minutes based on the participants' needs. Furthermore, each session was held individually and education was presented using PowerPoint slides, images, and videoclips. Also, an educational booklet was given to the patients. The self-management education program consisted of information about anatomy and physiology of the heart, CHF's risk factors, symptoms and diagnosis, management of the disease, diet and exercise, medications and their side effects and blood pressure monitoring. This educational content was prepared through literature review and its content validity was confirmed by an expert panel (including two nursing faculty members and one cardiovascular physician). A phone call follow-up was also used for the patients in the intervention group in each month following discharge from the hospital, for ensuring the implementation of what was taught in the sessions. After that data collection was finished, the content of the self-management education program was provided to the participants in the control group.

2.5. Outcome and instrument
---------------------------

The primary outcome of this study was QOL. The following questionnaires were used for data collection: the demographic data form and the Iranian heart failure quality of life questionnaire (IHF-QOL). The questions asked in the demographic data form were completed through a review of the patients' medical records or asking questions from the patients before the intervention. In the IHF-QOL 16-item questionnaire ([@b24-epj-10-7028]), questions 1--4 and 6 were for the measurement of the symptoms of the disease and their severity (score 5--20); question 7 was for physical limitations in performing activity (score 5--15); questions 8, 10, 12 and 13 were for social interferences (score 4--12); questions 5, 9 and 11 were for psychological conditions (score 3--10); questions 14 and 15 were for knowledge and self-efficacy (score 2--6) and question 16 was for patient's life satisfaction (score 1--3). The questions were answered using a 3 or 4-point Likert scale. The total QOL score is 15--63 and it was calculated by summing the scores of the questions. The higher scores indicate a higher QOL in total and each dimension. The reliability of the IHF-QOL was determined using the calculation of the intra-class Cronbach's alpha coefficient, which was 0.922 ([@b24-epj-10-7028]). In this study, its content validity was confirmed by an expert panel (including 5 nursing faculty members and one cardiovascular physician). The IHF-QOL questionnaire was filled out by the participants of both groups before and three months after the intervention.

2.6. Data analyses
------------------

The normal distribution of the data was confirmed using the Kolmogorov-Smirnov test. The independent-samples t-test and paired-samples t-test were used for the comparison of quantitative variables between the groups and within groups, respectively. The Chi-square and Fisher exact tests were also applied for the comparison of qualitative variables between the groups. The SPSS software v.16 (SPSS Inc., Chicago, Illinois, USA) was used to analyze data. P\<0.05 was considered statistically significant.

2.7. Ethical considerations
---------------------------

The ethical committee affiliated with Iran University of Medical Sciences approved this study and corroborated its ethical considerations (Decree No: 94/d/105/107). The trial was registered at the Iranian Registry of Clinical Trials (<http://www.irct.ir>) with the IRCT ID: IRCT2015032021521N1. A written informed consent form was signed by those participants who willingly agreed to participate in this study. Participation for this study was done voluntarily and each participant could leave the study at any time that they desired without any response. It was guaranteed that there would not be any interruption or flaw in their routine management and there would not be any harm or damage to them.

3. Results
==========

The mean age of the patients in the control and intervention groups were 52.30 years (±15.88) and 45.23 years (±15.93), respectively. No statistically significant differences were reported between the groups in terms of demographic and clinical characteristics indicating that they were homogeneous ([Table 1](#t1-epj-10-7028){ref-type="table"}).

The results of the paired t-test showed that no statistically significant differences were found in the control group before and after the intervention in terms of total QOL and its dimensions ([Table 2](#t2-epj-10-7028){ref-type="table"}). Furthermore, statistically significant improvements in the scores of the total QOL and its dimensions in the intervention group after the implementation of the self-management education program was reported ([Table 2](#t2-epj-10-7028){ref-type="table"}). The comparison of the groups in terms of the mean scores of the total QOL and its dimensions before and after the intervention was summarized in [Table 2](#t2-epj-10-7028){ref-type="table"}. According to the independent t-test, no statistically significant differences were found in terms of the mean scores of the total QOL and its dimensions, before the intervention. There was a statistically significant increase in the mean change of the scores on the total QOL after the education program in the intervention group compared with the control group ([Table 3](#t3-epj-10-7028){ref-type="table"}). In addition, there were statistically significant differences in the mean scores of the changes of symptoms, social interference, psychological condition, and self-efficacy and knowledge between the groups after the intervention. However, no statistically significant differences were reported in the mean scores of the changes of life satisfaction and physical limitations between the groups after the intervention ([Table 3](#t3-epj-10-7028){ref-type="table"}).

4. Discussion
=============

The aim of this study was to investigate the effect of self-management education on the QOL in people with CHF. In this respect, self-management education improved the scores of the total QOL and most of its dimensions in patients in the intervention group compared with the control group. In addition, the score of the total QOL improved in the intervention group after the intervention, compared with the score at the baseline. The self-management education program can further develop the individual's abilities and encourage him/her to follow therapeutic regimes ([@b16-epj-10-7028]). The program can also help patients with CHF to manage their symptoms, increase self-confidence, reduce the length of stay in hospital and improve their QOL ([@b6-epj-10-7028]). Indeed, the self-management education program generally enhances the patient's adherence to the treatment process, resulting in the improvement of the QOL ([@b25-epj-10-7028], [@b26-epj-10-7028]). Congruous to our study, Smeulders et al. ([@b27-epj-10-7028]) also found that this intervention developed symptoms management, self-care, psychological condition and the QOL in the intervention group compared with the control group. Furthermore, similar studies have shown that self-management education intervention increased self-care behaviors and led to an improvement in the QOL in people with CHF compared with control groups ([@b16-epj-10-7028]). Also, a study by Jonkman et al. ([@b28-epj-10-7028]) indicated that the score of the total QOL significantly improved 6 and 12 months following the self-management education program in people with CHF compared with the control group. However, no significant improvement was reported in the dimensions of the QOL. Moreover, in a study of the self-management education program for patients with chronic diseases, six sessions of education with a duration of 150 minutes were presented. Findings indicated that the QOL significantly increased six months following the intervention in comparison with the control group, demonstrating the effective role of education on the improvement of the QOL ([@b29-epj-10-7028]). A study by Cook and Horrocks ([@b30-epj-10-7028]) showed that the self-management education program enhanced the QOL and self-care behaviors after a three-month intervention in patients with CHF in comparison with the control group. These results are consistent with the results of the current study. According to the findings, self-management education provides information on managing the disease-related conditions, and by utilizing the information, patients may be able to gain control of their condition and therefore, experience an improvement in the QOL. However, in a systematic review of six clinical trials, it was found that the self-management education program reduced the length of hospital stay, the frequency of hospitalization and improved medication adherence in people with CHF. But it had no effect on the mortality rate, functional abilities, symptoms status or QOL ([@b23-epj-10-7028]). The differences can be related to the variations in methodological approach, educational content, education method and following-up periods.

The results of our study indicated that the self-management education program improved symptoms in patients with CHF in comparison with the control group. The study by Wang et al. ([@b31-epj-10-7028]) showed that relief of CHF symptoms such as fatigue could be attained through education delivered by a nurse. These results adhere to the results of the current study. Improvement in the QOL and the reduction of common symptoms of chronic diseases such as sleep problems, require the implementation of the self-management education program ([@b32-epj-10-7028]). Self-management education directs patients in managing symptoms and the precipitating factors of them, which can result in symptom improvements. This study showed that the mean score of the QOL in the dimension of physical limitation was improved; but this difference was not statistically significant compared with the control group. However, the study of McGillion et al. ([@b33-epj-10-7028]) reported that the self-management education program improved the QOL and reduced physical limitations, angina periods and anxiety in people with angina pectoris. Otsu and Moriyama ([@b22-epj-10-7028]), and Smeulders et al. ([@b34-epj-10-7028]) indicated that after the implementation of the 6-month self-management education program, the symptoms of CHF and physical capacities had improved and physical limitations had decreased compared with the control group. Similar results were found in the study by Turner et al. ([@b35-epj-10-7028]) in people with chronic diseases. According to the results of previous studies ([@b22-epj-10-7028], [@b33-epj-10-7028]--[@b35-epj-10-7028]), changes in physical limitations are achieved with longer time educational programs and six months or more than six months follow up. However, further investigations were recommended. The differences in the results of these studies may stem from different educational protocols, instruments for measuring QOL or methodological limitations such as non-randomization or a low power of the current study. Because symptoms are recurrent in people with CHF, patients are frequently hospitalized, which results in an increase in the cost of treatment and a reduction in social relationships ([@b20-epj-10-7028]). The findings of our study showed the QOL in people with CHF in the dimension of social interference made a significant improvement following the self-management education program, in comparison to the control group. Another study also reported that the education program ultimately reduced the length of hospital stay and QOL in people with CHF gradually improved ([@b36-epj-10-7028]). Cook and Horrocks ([@b30-epj-10-7028]) stated that after three months, the self-management education program improved the social dimension of the QOL compared with the control group. In the results of study, it can be said that following self-management education and utilizing the related information, patients experience symptom improvement, their re-hospitalization can be decreased and consequently, they can participate in social activities.

The current study showed a significant improvement in the psychological dimension of the QOL in the intervention group compared with the control group. Correspondingly, another study on patients with CHF indicated that the self-management education program led to significant changes in self-care, psychological condition, and the QOL ([@b27-epj-10-7028]). The findings of a study by Musekamp et al. ([@b37-epj-10-7028]) revealed the positive effects of the self-management education program in the improvement of the QOL and reduction of depression in people with chronic disorders, following three months of the self-management education program. In the results of study, it can be said that following symptom relief and involvement in social activities, psychological conditions improve. Since individuals are bio-psycho-social beings and these dimensions of people are interrelated, every change in a dimension can have an influence on the others. The present study showed that the self-management education program had no effect on the persons' life satisfaction. Life satisfaction as an indicator of the quality of life is related to the evaluation of one's life cognitively. It is related inversely to negative emotions ([@b38-epj-10-7028]) and a high rate of depression is reported in people with CHF ([@b39-epj-10-7028]), which can affect an individual's life satisfaction. In addition, social support plays a key role in the depressive mood and life dissatisfaction in people with CHF ([@b40-epj-10-7028]).

Self-efficacy and knowledge in the intervention group was improved compared with the control group and the baseline, with the implementation of the self-management education program. Correspondingly, the study of Otsu and Moriyama ([@b22-epj-10-7028]), also showed the self-management education program improved self-efficacy and knowledge in people with CHF at three, six, nine and twelve months following the intervention, which, in comparison to the control group led to maintaining the person's health in the long term. Furthermore, results of a study by Liang et al. ([@b41-epj-10-7028]) stated that the self-management education program played a major part in increasing patients' self-efficacy and improving the QOL in cancer patients. Additionally, in a qualitative study by Gholami et al. ([@b42-epj-10-7028]), it was revealed that one of the incentives to seek health information by patients with cardiovascular diseases was to optimize the QOL. In total, it can be said that the basis for the effects of self-management education is increasing patient's knowledge. They learn how to care for themselves and they have confidence in their abilities for successfully handling the disease related situation.

5. Study limitations
====================

In the current study, depression and social support were not investigated and therefore, further research is recommended to determine the effect of the self-management education program on depression and social support. Given the limitation of this study, further studies with random allocation and a larger sample size are essential. In addition, more research is necessary to determine the appropriate method for implementing the self-management education program, the duration and method of its follow up.

6. Conclusions
==============

People with CHF experience various problems during their illness process that increase the frequency of readmission to hospital. The self-management education program prepares patients to take the responsibility of their own care. Nurses and other healthcare providers consider the self-management education program for improving the QOL in people with CHF. Lifelong adherence to self-management is vital to optimize the treatment outcomes and the disease's prognosis in people with CHF, because of its severity and chronicity. Therefore, the self-management education program with the continuous follow up is essential in health care systems to ensure adherence to the treatment process in patients. According to our findings, the self-management education program can be considered a strategy for improving the QOL, helping to alleviate psychological issues, and improving social and economic conditions in people with CHF. However, more research is necessary to find the appropriate method for improving physical limitations and life satisfaction in people with CHF.
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###### 

The demographic and clinical characteristics of the patients with CHF in the groups

  Variables                       Groups          p-value                   
  ------------------------------- --------------- ------------ ------------ -------
  Gender                          Male            10 (33.30)   19 (63.30)   0.08
  Female                          20 (66.70)      11 (36.70)                
  Marital status                  Single          10(30.00)    5 (16.70)    0.50
  Married                         20 (70.00)      25 (83.30)                
  Educational level               Under diploma   8 (26.70)    16 (53.30)   0.08
  Diploma                         11 (36.70)      9 (30.00)                 
  Academic degree                 11 (36.70)      5 (16.70)                 
  Income adequacy                 Enough          8 (26.70)    12 (40.00)   0.378
  Somehow enough                  10 (46.70)      9 (30.00)                 
  Not enough                      8 (26.70)       9 (30.00)                 
  Occupation                      Unemployed      3 (10.00)    3 (10.00)    0.59
  Housewife                       14 (46.70)      8 (26.70)                 
  Employed                        13 (43.30)      19 (63.40)                
  Smoking                         Yes             4 (13.30)    3 (10.00)    0.15
  No                              26 (86.70)      27 (23.30)                
  Exercise                        Yes             16 (53.40)   18 (60.00)   0.79
  No                              14 (46.60)      12 (40.00)                
  Heart failure classification    Class I         16 (53.30)   17 (56.60)   0.495
  Class II                        14 (46.70)      13 (43.40)                
  Ejection Fraction (Mean ± SD)   28.77±6.85      30.92±8.96   0.18         
  BMI (kg/m^2^) (Mean ± SD)       26.58±6.82      27.82±5.75   0.39         

SD: Standard Deviation; CHF: Chronic Heart Failure; BMI: Body Mass Index

###### 

The comparison of the mean scores of total QOL and its dimensions between the experimental and control groups before and after the self-management education

  QOL                           Time                                                   Groups         p-value                                               
  ----------------------------- ------------------------------------------------------ -------------- ----------------------------------------------------- -------
  Symptoms and their severity   Before                                                 11.30 (3.13)   12.97 (3.41)                                          0.06
  After                         13.53 (3.18)                                           13.03 (3.54)   0.567                                                 
  p-value                       \< 0.001[\*](#tfn2-epj-10-7028){ref-type="table-fn"}   0.85                                                                 
  Physical limitations          Before                                                 8.63 (1.99)    9.70 (2.32)                                           0.061
  After                         9.50 (1.63)                                            9.87 (2.21)    0.468                                                 
  p-value                       0.039[\*](#tfn2-epj-10-7028){ref-type="table-fn"}      0.517                                                                
  Social interference           Before                                                 9.66 (1.66)    9.40 (1.40)                                           0.506
  After                         10.87 (1.17)                                           9.77 (1.57)    0.003[\*](#tfn2-epj-10-7028){ref-type="table-fn"}     
  p-value                       \< 0.001[\*](#tfn2-epj-10-7028){ref-type="table-fn"}   0.062                                                                
  Psychological condition       Before                                                 6.43 (1.56)    6.30 (1.64)                                           0.749
  After                         7.67 (1.42)                                            6.73 (1.25)    0.009[\*](#tfn2-epj-10-7028){ref-type="table-fn"}     
  p-value                       \< 0.001[\*](#tfn2-epj-10-7028){ref-type="table-fn"}   0.085                                                                
  Self-efficacy and knowledge   Before                                                 3.20 (1.39)    3.53 (1.22)                                           0.33
  After                         4.63 (0.99)                                            3.43 (1.07)    \<0.001[\*](#tfn2-epj-10-7028){ref-type="table-fn"}   
  p-value                       \< 0.001[\*](#tfn2-epj-10-7028){ref-type="table-fn"}   0.522                                                                
  Life satisfaction             Before                                                 2.60 (0.67)    2.37 (0.56)                                           0.15
  After                         2.73 (0.52)                                            2.20 (0.71)    0.002[\*](#tfn2-epj-10-7028){ref-type="table-fn"}     
  p-value                       0.326                                                  0.231                                                                
  Total                         Before                                                 39.23 (5.83)   41.90 (7.53)                                          0.13
  After                         46.20 (5.74)                                           42.83 (7.24)   0.051                                                 
  p-value                       \< 0.001[\*](#tfn2-epj-10-7028){ref-type="table-fn"}   0.175                                                                

significant;

SD, Standard deviation, QOL, Quality of life

###### 

The comparison of the mean scores of changes in total QOL and its dimensions between the groups

  QOL                           Groups        p-value        
  ----------------------------- ------------- -------------- -----------------------------------------------------
  Symptoms and their severity   2.23 (3.11)   0.067 (1.91)   0.002[\*](#tfn4-epj-10-7028){ref-type="table-fn"}
  Physical limitations          0.87 (2.19)   0.167 (1.39)   0.145
  Social interference           1.20 (1.37)   0.367 (1.03)   0.01[\*](#tfn4-epj-10-7028){ref-type="table-fn"}
  Psychological condition       1.23 (1.07)   0.43 (1.33)    0.013[\*](#tfn4-epj-10-7028){ref-type="table-fn"}
  Self-efficacy and knowledge   1.43 (1.43)   −0.10 (0.84)   \<0.001[\*](#tfn4-epj-10-7028){ref-type="table-fn"}
  Life satisfaction             0.13 (0.73)   −0.17 (0.75)   0.12
  Total                         6.97 (6.47)   0.93 (3.67)    \<0.001[\*](#tfn4-epj-10-7028){ref-type="table-fn"}

Significant;

SD, Standard deviation, QOL, Quality of life.
